The inhibition of Aurora A abrogates the mitotic delay induced by microtubule perturbing agents.
The spindle assembly checkpoint functions during mitosis to ensure that chromosomes are properly aligned in mitotic cells prior to the onset of anaphase, thereby ensuring an equal segregation of genetic material to each daughter cell. Defects in the function of this checkpoint lead to aneuploidy, and eventually to cell death or senescence. The Aurora-related kinases, and in particular Aurora B, have been shown to play a role in regulating the spindle assembly checkpoint. In this study, we demonstrate that Aurora A activity is required for maintainance of the spindle assembly checkpoint mediated-mitotic delay induced by microtubule perturbing agents. Inhibition of Aurora A using MLN8054, a selective small-molecule inhibitor of Aurora A, in paclitaxel- or nocodazole-treated cells induces cells to become multinucleated. Using time-lapse microscopy, we demonstrate that the multinucleation phenotype arises via mitotic slippage, which is significantly accelerated upon Aurora A inhibition. Under these conditions, the spindle assembly checkpoint protein BubR1 remains localized to kinetochores prior to mitotic slippage. Moreover, we demonstrate that Aurora B remains active in these mitotic cells, indicating that the mitotic slippage induced by MLN8054 is most likely due to the inhibition of Aurora A. This finding was corroborated by demonstrating that Aurora A depletion using RNA interference in paclitaxel-treated cells also induces multinucleation. Taken together, these results suggest that Aurora A is necessary for the maintenance of the mitotic delay induced in response to microtubule-perturbing agents.